Topographic estimations by component spectroanalysis of two formazans of nitroblue tetrazolium in tissue sections.
A component-spectroanalysis technique was used to study the multicolor properties of histochemically stained tissue sections. We developed a method that makes it possible to obtain separately both the spectral patterns and spatial distributions of different color components in tissue sections. To illustrate the application of this technique, we examined the extinction spectrum of reduced nitroblue tetrazolium (NBT), which is used for the detection of dehydrogenase activity. Upon the reduction of NBT, mono- and diformazans are formed, and these exhibit over-lapping extinction spectra. When succinate dehydrogenase (SDH) activity in rat liver lobules was examined using NBT, monoformazan was found to be present at higher concentrations than diformazan and to have a uniform distribution, whereas the concentration of diformazan increased with a steep gradient between the center and periphery of lobules. In rat skeletal muscle fibers, diformazan was present at higher concentrations than monoformazan. The level of SDH activity was topographically represented by the hydrogen concentration calculated from the concentrations of the two formazans. This method is effective for separating multiple components such as mono- and diformazans in histochemical reactions.